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Experimental 

Crystal data 

(C 7 H n N 2 ) 3 [Fe(NCS) 6 ]-H 2 0 

M, = 791.88 

Triclinic, PI 

a = 11.5780 (7) A 

b = 11.7620 (7) A 

c = 16.5450 (11) A 

a = 81.260 (7)° 

P = 71.550 (7)° 

Data collection 

Stoe IPDS-1 diffractometer 
Absorption correction: numerical 

(X-SHAPE and X-RED32; Stoe 

& Cie, 2008) 

T m ,„ = 0.808, r m „ = 0.947 



Refinement 

R[F 2 > 2o(F 2 )] -- 
wR(F 2 ) = 0.104 
5 = 0.95 
7356 reflections 



0.042 



y = 62.950 (6)° 
V = 1903.4 (2) A 3 
Z = 2 

Mo Ka radiation 
li = 0.77 mm -1 
T = 180 K 

0.13 x 0.08 x 0.06 mm 



13617 measured reflections 
7356 independent reflections 
4936 reflections with / > 2a(I) 
R:„, = 0.075 



431 parameters 

H-atom parameters constrained 
Ap max = 0.34 e A~ 3 
Ap mi „ = -0.50 e A -3 



In the title compound, (C 7 H n N 2 ) 3 [Fe(NCS) 6 ]-H 2 0, the Fe ra 
cation is coordinated by six terminal N-bonded thiocyanate 
anions into a discrete threefold negatively charged complex. 
Charge balance is achieved by three protonated 4-(dimethyl- 
amino)pyridine cations. The asymmetric unit consists of one 
Fe cation, six thiocyanate anions, three 4-(dimethylamino)- 
pyridinium cations and one water molecule, all of them 
located in general positions. 

Related literature 

For general background to our work on the synthesis and 
characterization of coordination compounds based on trans- 
ition metal thiocyanates and neutral JV-donor co-ligands such 
as pyridine, see: Boeckmann & Nather (2011, 2012). 



NCS 

SCN \ I / NCS 

SCN NCS 
NCS 




• H 2 0 



Data collection: X-AREA (Stoe & Cie, 2008); cell refinement: X- 
AREA; data reduction: X-AREA; program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL 
(Sheldrick, 2008) and DIAMOND (Brandenburg, 2012); software 
used to prepare material for publication: XCIF in SHELXTL. 
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(project 720/3-1). We thank Professor Dr Wolfgang Bensch for 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HP2051). 
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Tris[4-(dimethylamino)pyridinium] hexakis(thiocyanato-A:N)ferrate(lll) 
monohydrate 

Susanne Wohlert, Inke Jess and Christian Nather 
Comment 

Recently we have reported on the synthesis and characterization of coordination compounds based on transition metal 
thiocyanates and neutral N-donor co-ligands like e.g. pyridine (Boeckmann & Nather, 2011, 2012). To investigate the 
influence of the co-ligand we tried to prepare similar compounds with N,N'-dimethylaminopyridine. Therefore, we have 
reacted iron(II) chloride tetrahydrate with potassium thiocyanate and N,N'-dimethylaminopyridine in water, which lead to 
the formation of single crystals of the title compound by accident. To identify the product of this reaction a single crystal 
structure determination was performed. 

The crystal structure of the title compound consists of discrete [Fe(NCS) 6 ] 3 " anions, three N,N'dimethylamino- 
pyridinium cations as well as one water molecule (Fig. 1). In the discrete complexes the iron(III) cations are coordinated 
by six thiocyanato anions within slightly distorted octahedra with distances in the range of 2.052 (2) A to 2.079 (2) A and 
angles ranging from 87.92 (10) ° to 91.80 (10) ° and from 178.35 (10) ° to 179.11 (10) ° (Tab. 1). The building blocks are 
connected via intermolecular N — H -S, N — H— O and O — H— S hydrogen bonding, in which the protonated N atom is 
involved (Tab. 2). These blocks are elongated in the direction of the crystallographic a-axis (Fig. 2). 

Experimental 

FeCl 2 4H 2 0 and N,N'-dimethylaminopyridine were obtained from Sigma Aldrich. KNCS are obtained from Alfa Aesar. 
0.3 mmol (59.6 mg) FeCl 2 4H 2 0, 0.6 mmol (58.3 mg) KNCS and 0.15 mmol (18.3 mg) dimethylaminopyridine were 
reacted with 1 mL H 2 0 in a snap cap vial. After one week red colored block-shaped single crystals of the title compound 
were obtained. 

Refinement 

All C-H and N-H H atoms were located in difference map but were positioned with idealized geometry (methyl H atoms 
allowed to rotate but not to tip) and were refined isotropic with J7 iS0 (H) =1.2 U tq {C, N) (1.5 for the methyl H atoms) using 
a riding model with Caromatic = 0.95 A, CmethyiH = 0.98 A and N — H = 0.88 A. The O-H H were located in difference map, 
their bond lengths were set to ideal values and finally they were refined isotropic with t/ iso (H) = 1.5 £/ eq (0) using a riding 
model with O-H = 0.84 A. 

Computing details 

Data collection: X-AREA (Stoe & Cie, 2008); cell refinement: X-AREA (Stoe & Cie, 2008); data reduction: X-AREA (Stoe 
& Cie, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 
2012); software used to prepare material for publication: XCIF in SHELXTL (Sheldrick, 2008). 
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Figure 1 

Crystal structure of the title compound with labeling and displacement ellipsoids drawn at the 50% probability level. 

J 




Figure 2 

Crystal structure of the title compound with view along the crystallographic c-axis. Intermolecular hydrogen bonding is 
shown as dashed lines. 
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Tris[4-(dimethylamino)pyridinium] hexakis(thiocyanato-/ciV)ferrate(lll) monohydrate 


Crystal data 




(C 7 HnN 2 ) 3 [Fe(NCS) 6 ]-H 2 0 


Z=2 


M r = 791.88 


P(000) = 822 


Triclinic, PI 


D x = 1.382 Mgnr 3 


Hall symbol: -P 1 


Mo Ka radiation, A = 0.71073 A 


a = 11.5780 (7) A 


Cell parameters from 13617 reflections 


b= 11.7620 (7) A 


9 = 2.4-26.0° 


c= 16.5450 (11) A 


H = 0.77 mnT 1 


a = 81.260 (7)° 


T= 180K 


,5 = 71.550(7)° 


Block, red 


y = 62.950 (6)° 


0.13 x 0.08 x 0.06 mm 


V= 1903.4 (2) A 3 




• 

Data collection 




Cfnp TPFl 1 ? 1 
oioe iruo-l 


ij)di / medsureu reiiecuons 


diffractometer 


7356 independent reflections 


Radiation source: fine-focus sealed tube 


4936 reflections with / > 2a(T) 


Graphite monochromator 


R mt = 0.075 


phi scan 


(/max - ^D.U , tf m jn - ZA 


Absorption correction: numerical 


h = —14 — >14 


(X-SHAPE and X-RED32; Stoe & Cie, 2008) 


A: = —14 — »14 


r mm = 0.808, r max = 0.947 


/ = -20— >20 


Refinement 




Refinement on F 2 


Hydrogen site location: inferred from 


Least-squares matrix: full 


neighbouring sites 


RIF 2 > 2o-( J F 2 )] = 0.042 


H-atom parameters constrained 


wRiF 2 )^ 0.104 


w = ll[a\F 2 ) + (0.052P) 2 ] 




where P = (F 2 + ?F 2 V3 


7356 reflections 


(A/<r) max = 0.001 


43 1 parameters 


Ap max = 0.34 e A" 3 


0 restraints 


A/w = -0.50 e A" 3 


Primary atom site location: structure-invariant 


Extinction correction: SHELXL97 (Sheldrick, 


direct methods 


2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 


Secondary atom site location: difference Fourier 


Extinction coefficient: 0.0045 (11) 


map 




Special details 




Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 


matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 


correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 


(isotropic) treatment of cell esds is used for estimating 


; esds involving l.s. planes. 


Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 


conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 


used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 


on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 


Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 


x y 


^ ^iso ' ^eq 


Fel 0.98269 (4) 0.75134 (4) 


0.75439 (2) 0.01991 (12) 


Nl 1.1616 (3) 0.7621 (3) 


0.68821 (16) 0.0302 (6) 



Acta Cryst. (2013). E69, m33 



sup-3 



supplementary materials 



CI 


1 nn/: /o \ 
1.2 /06 (3) 


A H A AA /O \ 
0. /490 (3) 


0.OJ31 / (18) 


A AO C A \ 

0.02j4 (0) 


C 1 


1 /i im /n\ 

1.422 / / (9) 


A 0"0 A/C£ / 1 1 \ 

0. /2966 (11) 


0.o02j / (0) 


A A A HC\ /0^ 

0.04 /9 (2) 


JN2 


a nmi /o\ 
0.90/2 (2) 


A oinc /o\ 
0.829J (2) 


A /TCI /II /I /T\ 

0.6M42 (lo) 


A AO Ol /C\ 

0.0281 (j) 


/~<0 

C2 


0.8 / IJ (3) 


0.8660 (3) 


0.08809 (18) 


A nil/: 
0.0226 (6) 


CO 

S2 


a 000 m /o\ 
0.83393 (8) 


A A 1 A 1 A ZO\ 

0.91910 (8) 


A CAAAO /C\ 

0.D0092 (?) 


A AO/CA /OA 

0.0360 (2) 


XTO 

JN3 


A O AC 1 /0 \ 

U.oUM (3) 


A T3 A 1 /I \ 

0. /391 (3) 


A OOO AO / 1 £\ 

0.82393 (lo) 


A AO A 1 

0.0291 (6) 


/"I o 

C3 


A £AAC 


A 1 O /T\ 

0. /Mo (3) 


0.86 /86 (1 /) 


A AOCA (£\ 

0.02j0 (6) 


C3 
CO 


A CC1 /1A ZO\ 

U.DM49 (8) 


A T70 A 1 / 1 A\ 
0. / /201 (10) 


A AOAAA /C\ 

0.93009 (?) 


A A A O A ZO\ 

0.0430 (2) 


XT /I 

JN4 


1 r\/;r\i /o\ 
l.OoOl (2) 


a co"oo /oa 
O.j /39 (2) 


0. /0384 (lo) 


0.02 /o (j) 


C4 


1 aoao /o\ 
1.0898 (3) 


0.4916 (3) 


0.OJ919 (1 /) 


A AOOO 

0.0223 (6) 


S4 


1.12 /Oo (5) 


a nco£ /o"\ 
0.3 /D8o ( /) 


A CAAAO 

0.^9908 (d) 


A AOAOA i\ Q\ 

0.02920 (18) 


XTC 


1 A /CO A /Ti 

1.0629 (2) 


A /C*70A ZO\ 

O.o /20 (2) 


0.8joo4 (lo) 


A AO OA /C\ 

0.0280 (j) 


Cj 


1 1 mo /o \ 
1.10/5 (3) 


0.6329 (3) 


A O 1 /I 1 Q /I Q\ 

0.91418 (18) 


A AO/10. f£\ 

0.0243 (6) 


o c 

S5 


1 1 HA1 O /ON 

1.17023 (8) 


a n /on 

0.57453 (8) 


A AAC 1 C ( C \ 

0.99515 (5) 


A AO C O /1\ 

0.0352 (2) 


No 


A A AO 1 /O \ 

0.9021 (3) 


a nono /o\ 

0.9292 (2) 


A OACAO /1 f \ 

0.80598 (15) 


a Ann /c\ 

0.0279 (5) 


Co 


A O/'yIO /O \ 

0.8648 (3) 


1 AIT/I /O \ 

1.0174 (3) 


A O A H C A /1 T\ 

0.84754 (17) 


A AIT) //"\ 

0.0233 (6) 


oo 


A Q 1 Q AO ZO\ 

0.8I802 (9) 


1 1 /i r\co" /o"\ 
1.14Uj / ( /) 


A AAO CA /C\ 

0.903j0 (j) 


A AO A A /O't 

0.0349 (2) 


xt 1 a 

N10 


A 01 />1 /O \ 

0.8102 (3) 


A /"A/"A /1\ 

0.6969 (2) 


1.06431 (16) 


A AOAA ff\ 

0.0300 (6) 


TT1 A 


0.8080 


A /TO AO 

0.6393 


1 AO H A 

1.0374 


A AO ZT;k 

0.036^ 


Cll 


0.8352 (3) 


0.6680 (3) 


1 1 A f\£ O/I A\ 

1.14068 (19) 


A AOOO" f tZ\ 

0.028 / (6) 


TT1 1 
Hll 


A O C 1 ^ 

0.8516 


A COC1 

0.5851 


1.1642 


A AO A * 

0.034* 


C12 


A on*: n\ 

0.83 lb (3) 


0. /546 (3) 


1.18468 (1 /) 


A AOOO f£.\ 

0.0232 (6) 


TT1 T 

H12 


0.8539 


0.7326 


1.2390 


A A1 O ik 

0.028* 


CI 3 


0.815 / (3) 


0.8 /83 (3) 


11/1 AA/1 / 1 £\ 

1.14994 (16) 


A A 1 AO /C\ 

0.0198 (5) 


C14 


0.7897 (3) 


0.9043 (3) 


1 az:o An / 1 o\ 

1.06899 (18) 


0.0289 (6) 


T T 1 A 

H14 


0.7731 


0.9860 


1.0432 


A AO C sfc 

0.035* 


C15 


A TOO/I /O \ 

0.7884 (3) 


A O 1 O 1 /O \ 

0.8131 (3) 


1 AIOO /1 A\ 

1.02853 (19) 


A AO 1 A 

0.0310 (7) 


i_ri c 
H15 


A HH 1 A 
0. / /19 


A OO 1 O 

0.8313 


A A"7 A ^> 

0.9 /42 


A ATT* 

0.03 r 


C16 


A O A /1\ 

0.8466 (3) 


A A A O O /1\ 

0.9423 (3) 


1.27260 (18) 


0.0295 (6) 


H16A 


0.7616 


A A"7 AO 

0.9703 


1.3185 


0.044* 


H16B 


0.8965 


A A O A A 

0.9894 


1.2756 


0.044* 


T-T1 

H16C 


A OA1 0 

U.9U12 


A OCA"7 

U.85U / 


1.2 /89 


A A/1 A * 

U.U44 


pin 


A TOT) (A \ 
U. /9 /2 (4) 


1.092 / (3) 


1 1 < 1 ^ 
1.1516 (2) 


A A*2 /I ^ /^A 

U.U345 (/) 


H17A 


0.8679 


1.0823 


1.0977 


0.052* 


HI /B 


A OA 1 O 

0.8018 


1 1 /If fl 

1.14DU 


1 1 AAO 

1.1902 


A ACO * 

0.0j2* 


T T 1 

H17C 


0.7085 


1.1347 


1 1/1 A "7 

1.1407 


A Afl sk 

0.052* 


JN 1 1 


A O 1 H A ZO\ 

0.81 /4 (2) 


A A/CTA ZO\ 

O.Vo /0 (2) 


1 1 AAO"0 C\ 

1.190/2 (O) 


A AO CO /C\ 

0.02j2 (j) 


N20 


A OA/"/" /I \ 

0.8066 (3) 


A 1 AA/" !")\ 

0.2006 (3) 


0.55337 (16) 


AAOI/1 //'A 

0.0324 (6) 


H20 


A O 1 1 1 

0.8113 


A 1 A O /I 

0. 1424 


A COO 1 

0.^231 


A ATA* 
0.039* 


/^o 1 
C21 


0. /8 /9 (3) 


A 0 1 0"A /0\ 

0.31 /0 (3) 


A C 1 AO. A /1 A\ 

0.M934 (19) 


A A*5 1 "7 /"7\ 
0.033 / (/) 


T 11 1 

H21 


0.7819 


0.3344 


0.4625 


A A /I A sfc 

0.040* 


C22 


V). 1 1 ID (3) 


A /1AA/T /0\ 

0.4096 (3) 


A A Z A /1 A^ 

0.jo4j4 (19) 


A AOAA ( £.\ 

0.0290 (6) 


T 11 1 

H22 


A 1 

0.763 1 


A /I A 1 C 

0.4915 


A C O AC 

0.5395 


A AO C sfc 

0.035* 


C23 


A TO OA /"3 \ 

0. /880 (3) 


A TO/IT ^Ti 

0.384/ (3) 


0.64942 (1 /) 


0.0221 (6) 


C24 


0.8093 (3) 


0.2608 (3) 


0.68218 (18) 


0.0247 (6) 


H24 


0.8173 


0.2392 


0.7385 


0.030* 


C25 


0.8183 (3) 


0.1721 (3) 


0.6331 (2) 


0.0299 (7) 


H25 


0.833 1 


0.0889 


0.6556 


0.036* 


C26 


0.7592 (4) 


0.6008 (3) 


0.6599 (2) 


0.0384 (8) 



Acta Cryst. (2013). E69, m33 



sup-4 



supplementary materials 



T T1 £. A 

Hz 6 A 


A OO O 1 

0.8331 


A C AO *7 

0.5927 


A £. AO 1 

0.6081 


A AC O A 

0.058* 




H26B 


0.7588 


0.6519 


0.7017 


A Af Oik 

0.058* 




T_J O /C 

H26C 


A £T">A 

0.6/29 


A ^/IOA 

U.6429 


A /T/l CO 

U.6438 


A ACQ* 

0.058* 






A OAAfl ZO\ 

O.oOOO (3) 


A A A A £. I r i \ 

U.4446 (3) 


A HQ(\A A /1 A\ 
U. /SU4U (19) 


0.032 / (/) 




T Tn A 

rill A 


A "70 O C 

0.7285 


0.4235 


A O 1 AO 

0.8192 


A A A A* 

0.049* 




Hz /H 


0. ly ly 


a f ion 

0.5188 


A OAOA 
U.5U2U 


A A/1 A* 

(J. 049* 




t to t/"" 

H27G 


A O O O A 

0.8880 


0.3716 


0.7768 


A A A A;k 

0.049* 




XTO 1 

JN21 


A HHQ C 

0. / /85 (2) 


A AH A 1 

0.4/41 (2) 


A /CAC^ A i 1 C\ 

0.69564 (15) 


A AO CO /C\ 

U.U2:>3 (5) 




XT') n 

N30 


a Ann^ /o\ 

0.4772 (3) 


0.3824 (4) 


A *700 £L ZO\ 

0.7836 (2) 


A AC AO /1 A\ 

0.0598 (10) 




Tj o a 

H30 


A A TOO 

U.4 /22 


a A Ann 
U.44/ / 


U.8U6/ 


A AO"0 * 
U.U/2* 




Col 


A cnnn / a\ 
U.5U92 (4) 


A O^A/1 /C\ 

U.2694 (3) 


A OO/IO /0\ 

U.8242 (3) 


A ACO"0 /I 0\ 

U.U5 /3 (12) 




T TO 1 

H31 


0.5254 


0.2614 


0.8781 


A A/" A sk 

0.069* 




c ' o o 

C3z 


ft CI OA 

U.3 IvU (3) 


U.1663 (4) 


U. /9U3 (2) 


A A/1 CA /n\ 
U.U439 (9) 




T TO O 

H32 


f\ C A A £ 

0.5446 


A AO r /~ 

0.0866 


A O 1 A A 

0.8199 


0.055* 




L33 


A A A 1 O, /O \ 

0.4912 (3) 


A 1 T7 1 /"O \ 

0.1771 (3) 


A Til / ZO\ 

0.7116 (2) 


A AO O O /*7\ 

0.0328 (7) 




C34 


A ^CA/l /O \ 

0.4594 (3) 


A AATO /O \ 

0.2978 (3) 


A /""7AO ZO\ 

0.6703 (2) 


A AOAA ZO\ 

0.0399 (8) 




T TO yl 

H34 


A A A^O 

0.4428 


A O AAC 

0.3095 


0.6162 


A A A O * 

0.048* 




/~1 o c 

C35 


A A C~\ A S A\ 

0.4524 (4) 


A O A/"/" / yl \ 

0.3966 (4) 


a nnm /o\ 

0.7073 (3) 


A AC O A / I AN 

0.0530 (10) 




T TO C 

H35 


A A 1 AO 

0.4298 


A A T70 

0.4773 


A £*7AO 

0.6792 


A (\£ A * 

0.064* 




C36 


0.4696 (4) 


A AAA A f A\ 

0.0904 (4) 


A CACO ZO\ 

0.5952 (2) 


A A A C £. (C\\ 

0.0456 (9) 




t to z: a 


0.5426 


A 1AT) 

0.1023 


A C C AC 

0.5505 


A A/^O * 

0.068* 




H36B 


A O OO O 

0.3832 


A 1 /'O O 

0.1638 


A C AC A 

0.5954 


A A/"0 ± 

0.068* 




t to 

H36C 


A A £ £. C 

0.4665 


A A 1 O A 

0.0124 


A C O A O 

0.5842 


A AjCO * 

0.068* 




C3 / 


A C 0 O, 1 SA\ 

0.5321 (4) 


A A/1 C A //I \ 

—0.0459 (4) 


A *7 1 A /I /O \ 

0. /194 (3) 


A AC A A { 1 AN 

0.0544 (10) 




T TO O" A 


A A "7"70 

0.4772 


A AO T A 

0.0370 


A "7 "7 A A 

0.7790 


A AOOit 

0.082* 




nj /Jj 


W.OZ / V 




fl 71 79 

U. / 1 /Z 


W.VJoZ 




H37C 


0.5163 


-0.1014 


0.6898 


0.082* 




N31 


0.4946 (3) 


0.0793 (3) 


0.67822 (18) 


0.0371 (6) 




01 


0.4555 (3) 


0.5701 (4) 


0.8757 (3) 


0.0986 (15) 




H101 


0.4927 


0.6104 


0.8866 


0.148* 




H201 


0.4004 


0.5649 


0.9218 


0.148* 




Atomic displacement parameters (A 2 ) 




jjn jj22 jja 


U 12 


LP 3 


IP 


Fel 


0.0247 (2) 0. 


0191 (2) 0.0198 (2) 


-0.01218(16) 


-0.00614(15) 


-0.00240 (14) 


Nl 


0.0341 (14) 0 


,0365 (15) 0.0283 (13) 


-0.0208 (12) 


-0.0074(11) 


-0.0083 (11) 


CI 


0.0323 (16) 0. 


,0266 (15) 0.0241 (14) 


-0.0169(12) 


-0.0104(12) 


0.0002(11) 


SI 


0.0299 (4) 0 


,0642 (6) 0.0518 (5) 


-0.0269 (4) 


-0.0040 (4) 


-0.0013 (5) 


N2 


0.0338 (13) 0 


,0265 (13) 0.0273 (13) 


-0.0148 (11) 


-0.0110(11) 


0.0017(10) 


C2 


0.0217(13) 0. 


.0208(14) 0.0264(15) 


-0.0090(11) 


-0.0067 (11) 


-0.0044(11) 


S2 


0.0438 (4) 0 


,0392 (5) 0.0268 (4) 


-0.0141 (4) 


-0.0178 (3) 


-0.0017 (3) 


N3 


0.0332 (13) 0. 


,0349 (15) 0.0273 (13) 


-0.0215(11) 


-0.0065 (11) 


-0.0043 (11) 


C3 


0.0336 (16) 0 


,0305 (15) 0.0203 (13) 


-0.0187(13) 


-0.0124(12) 


-0.0001 (11) 


S3 


0.0322 (4) 0. 


,0695 (6) 0.0321 (4) 


-0.0292 (4) 


-0.0023 (3) 


-0.0044 (4) 


N4 


0.0339 (13) 0 


,0223 (12) 0.0309 (13) 


-0.0154(11) 


-0.0085 (10) 


-0.0027(11) 


C4 


0.0268 (13) 0. 


.0198 (14) 0.0214(13) 


-0.0117(11) 


-0.0074(11) 


0.0029(11) 


S4 


0.0450 (4) 0. 


.0209 (4) 0.0222 (3) 


-0.0143 (3) 


-0.0089 (3) 


-0.0030 (3) 


N5 


0.0342 (13) 0. 


,0249 (13) 0.0293 (13) 


-0.0135 (11) 


-0.0136(11) 


0.0004 (10) 


C5 


0.0279 (14) 0. 


.0224(14) 0.0271 (15) 


-0.0139(12) 


-0.0066 (12) 


-0.0058 (12) 
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OJ 


A n/i o o 
U.U420 


(A\ 

(4) 


A A/1 AO /CA 
U.U4U0 (3) 


A AO A 1 /A\ 

V.V5VI (4) 


A A 1 AO 


(A \ 

(4) 


A A 1 AO /OA 

— U.Uiy3 (3) 


A A A AT /OA 

U.UUU / (3) 


No 


a ao cn 
U.U359 


(13) 


0.025 / (1 j) 


A AO C O / 1 O A 

U.U258 (Iz) 


A A 1 "70 

— 0.U1 15 


/I 1\ 

(H) 


A HA// / 1 AA 

—0.0066 (10) 


A A AO O / 1 AA 

—0.0022 (10) 


Co 


A AO O O 

0.0322 


(14) 


A AO A /I / 1 /I A 

0.0204 (14) 


A A1 AA /1 OA 

U.019U (13) 


A A 1 O O 

— O.U13o 


(12) 


A nn/n /1 1 A 
— 0.006y (11) 


A AAO A / 1 1 A 
0.0020 (11) 


2>6 


a a/:aa 
U.UoUU 


( 5 ) 


A AOOQ //1A 

U.UZZ5 (4) 


A AOAO //1\ 

U.U2U3 (4) 


A A 1 -70 

— 0.01 16 


( A\ 

(4) 


A AA-70 /1A 

—U.UO /a (3 ) 


A AAOO /1A 

—U.vUZZ (3 ) 


xti a 
JN 1U 


A A/1 AO 

U.U4U3 


(W A\ 

(14) 


A AO A A /I /J\ 

U.UiUy (14) 


A ATf / /1 o\ 

U.UzDO (13) 


A A 1 A/1 

— 0.01V4 


(11) 


A AAOC /1 AA 

— U.UUoj (lUj 


A AAO 1 /1 1 A 
— U.UUOl (11) 


rti 1 

Cll 


A mil 


(15) 


A AO CO / 1 C A 

0.0252 (15) 


A AO A/1 / 1 CA 

0.03U4 (15) 


A A 1 /I O 

—0.014o 


(12) 


A Aft/ O / 1 O A 

—0.0060 (12) 


A AA 1 O / 1 OA 
— U.U013 (12) 


C12 


A AO OA 

0.02o0 


(\ A\ 

(14) 


A AOO C /1 /1A 

0.0235 (14) 


A AOAO /1 OA 

U.U202 (13) 


A A 1 O O 

—0.0132 


(11) 


A AA-7/1 /1 1 A 

—0.00/4 (11) 


A AA1 A /1 1 A 
O.UUiy (11) 


CI j 


U.U214 


(12) 


A AO/1/1 /1 /1A 

U.U244 (14) 


A A1 /T A /I OA 

U.UloU (iz) 


ft A1T1 

— U.U131 


(ii) 


a aao/; /1 AA 
— U.UU2o (1UJ 


A ftftl c /1 AA 

— U.UUlj (lUj 


C14 


a r\A 1 1 
U.U41 1 


(16) 


A AO 1 o /i /:\ 
U.U3 1 3 (10) 


A AO 1 A /1 /J\ 

U.U21U (14j 


A AOA/; 

— U.U2UO 


(14) 


A A1 1 r /1 OA 

— U.UI lo (12 J 


A AAO 1 /I OA 

U.UU31 (12) 


CI j 


a m m 
0.039/ 


(16) 


A A/I 1 A / 1 OA 

U.U41U (lo) 


A AO 1 C / 1 /I A 

U.U215 (14) 


A AO /I A 

—0.0240 


(A A\ 

(14) 


AA110 /10A 
— 0.0113 (12) 


AAAIO /10A 

U.UOlo (13) 


z" 1 1 /; 
C16 


A A/1 /CO 

0.0463 


(17) 


A AO 11 /1 /:A 

0.0311 (16) 


A AOO 1 /1 /IA 

U.U231 (14) 


A AO 0 0 

—0.0233 


(14) 


A A1 HI /1 OA 

—0.01 15 (13) 


A AA/IO /1 OA 

U.UU42 (12) 


CI / 


0.0520 


(19) 


A AO an / 1 c \ 

0.026 / (16) 


A AO CI /1 0"A 

0.035 1 (1 /) 


A AO O O 

—0.0220 


(15) 


A AOAZT /1 CA 

—0.0206 (15) 


A AAC A / 1 O A 

U.UU50 (13) 


Mil 


a at-70 
U.U3 /2 


(13) 


a i\ o\ 
U.UZJJ (12) 


A AOOO" / 1 OA 

U.U22 / (Iz) 


a Ai /:o 

— O.Oloy 


(11) 


ft ft 1 o z: / 1 AA 

— U.U13o (1U) 


A AAO"7 /1 AA 

U.VVZ I (10) 


xto a 
JN20 


A (11 "7A 

0.03 /y 


(14) 


A AO /CO / 1 CA 

U.0362 (Id) 


A AOAA /I 1\ 

0.0z99 (13) 


A A1 AO 

— 0.019o 


(12) 


A AAO*0 /1 1 A 

—0.00/3 (11) 


A A11A /11A 
— U.Oliy (11) 


C21 


0.0413 


(17) 


A A/1 /OA 

0.046 (2) 


A AO 1/1 / 1 /I \ 

0.0zl4 (14) 


A AO A C 

—0.0245 


(15) 


A AA AC / 1 O A 

— 0.00y5 (12) 


A AAO O / 1 O A 

—0.0028 (13) 


C22 


0.0389 


(16) 


A AO OA / 1 /CA 

0.0320 (16) 


AAO/IO /1/1\ 

0.0243 (14) 


A AO 1 H 

—0.021 / 


(14) 


A AlOA /10A 

—0.0130 (12) 


A AA/O / 1 OA 

0.0068 (12) 


C23 


0.0216 


(13) 


A AO/in /1 /I A 

U.U24U (14J 


a AOO/; / 1 1A 

U.VZZo (13) 


A A 1 1 A 

— u.ui iy 


(in 

(ii) 


A AA/IO /1 AA 

— U.UU4y (1U) 


A AAOA /1 1 A 

— 0.0U2U (11) 


/"'o /i 
C24 


0.0274 


(14) 


A AO/C/1 /1 CA 

0.0264 (15) 


A AO K /I T\ 

U.0215 (13) 


A A1 o/; 

—0.0136 


(12) 


A AACC /1 1 A 

— 0.0055 (11) 


A AAA1 /1 1 A 
— 0.0001 (11) 


C25 


0.0332 


(15) 


A AO C A / 1 CA 

0.0250 (15) 


A AO A O / 1 ZC\ 

U.034z (16) 


-0.0156 


(13) 


A nn/A /10A 

—0.0060 (12) 


A AAC 1 / 1 O A 

—0.0051 (13) 


CZD 


0.056 (2) 


a aoac /1 ca 
U.U2U0 (15) 


A AC A /OA 

U.U3U (z) 


-0.0160 


(15) 


A AO OO /1 "7A 

— U.U32S (1 /) 


A AAC/1 /1 /lA 

U.UUM (14) 


Cz / 


0.0446 


(18) 


A AO 1 A / 1 /Z\ 

U.U3 1U (lo) 


a Aoo/; /1 c\ 
U.VZiso (15) 


-0.0173 


(14) 


ft A1 /1 QA 

—0.0153 (13 ) 


A AAIO" /1 'lA 

— U.UU3 / (13) 


JN21 


0.0325 


(12) 


A AO 1/1/1 OA 

U.U214 (12) 


A AOO"1 /1 OA 

U.0z/1 (12) 


-0.0126 


(10) 


A A1 O C /1 AA 

—0.0135 (10) 


A AAAO /1 AA 

— 0.0003 (10) 


\rl a 

JN 30 


0.0410 


(18) 


A AO"0 /OA 

U.O/o (3) 


A A/T C /OA 

0.065 (z) 


-0.0339 


(18) 


A AA/1 /C/1 /CA 

0.0046 (16) 


A AOA /OA 

— 0.02y (2) 


Co 1 


0.039 (2) 


A A A O //1A 

u.uyo (4) 


A AOT /OA 

U.U3 / (z) 


-0.035 (2) 


A AAO 1 /I /TA 

— U.UU31 (lo) 


A AAC /OA 

— U.UU3 (2) 


C32 


0.0353 


(17) 


a A/r-7 /OA 

U.Uo / (3) 


A AO CI /1 OA 

U.U3M (lo) 


-0.0254 


(18) 


ft ft 1 fto /1 A\ 

— U.U1U2 (14) 


A A 1 AO /1 0"A 

U.U1U0 (1 /) 


C33 


0.0196 


(13) 


A A/1 1 0 /1 t>\ 

0.0413 (lo) 


A AOAO /1 ^A 

U.U3Uo (16) 


-0.0127 


(13) 


A AA/1 A / 1 1 A 
— 0.0040 (11) 


A AAA/: / 1 O A 

0.U0y6 (13) 


C34 


0.0363 


(17) 


A AO AO / 1 A\ 

0.U393 (19) 


A A/l 1 £ / 1 AA 

U.0416 (19) 


-0.0166 


(15) 


AAIIO /1/IA 

—0.0113 (14) 


A AA"70 / 1 CA 

0.U0/3 (15) 


C35 


0.0395 


(19) 


0.047 (2) 


0.068 (3) 


-0.0205 


(18) 


-0.0082 (18) 


0.002 (2) 


C36 


0.0387 


(18) 


0.050 (2) 


0.043 (2) 


-0.0155 


(17) 


-0.0080(15) 


-0.0057 (17) 


C37 


0.043 (2) 


0.037 (2) 


0.069 (3) 


-0.0123 


(17) 


-0.0146(18) 


0.0185 (19) 


N31 


0.0301 (13) 


0.0305 (14) 


0.0393 (15) 


-0.0082 


(11) 


-0.0050 (11) 


0.0044 (12) 


01 


0.066 (2) 


0.123 (3) 


0.122 (3) 


-0.065 (2) 


0.020 (2) 


-0.064 (3) 



Geometric parameters (A, °) 



Fel— N4 


2.052 (2) 


N20— H20 


0.8800 


Fel— N6 


2.059 (2) 


C21— C22 


1.353 (4) 


Fel— N2 


2.061 (3) 


C21— H21 


0.9500 


Fel— Nl 


2.065 (3) 


C22— C23 


1.422 (4) 


Fel— N3 


2.072 (3) 


C22— H22 


0.9500 


Fel— N5 


2.079 (2) 


C23— N21 


1.338 (4) 


Nl— CI 


1.157(4) 


C23— C24 


1.413 (4) 


CI— SI 


1.618(3) 


C24— C25 


1.365 (4) 


N2— C2 


1.165 (4) 


C24— H24 


0.9500 


C2— S2 


1.620 (3) 


C25— H25 


0.9500 


N3— C3 


1.162 (4) 


C26— N21 


1.461 (4) 


C3— S3 


1.625 (3) 


C26— H26A 


0.9800 


N4— C4 


1.164 (4) 


C26— H26B 


0.9800 


C4— S4 


1.621 (3) 


C26— H26C 


0.9800 


N5— C5 


1.162(4) 


C27— N21 


1.464 (4) 
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C5— S5 
N6— C6 
C6— S6 
N10— Cll 
NIO— C15 
NIO— HIO 
Cll— C12 
Cll— Hll 
C12— C13 
C12— H12 
CI 3— Nil 
C13— C14 
C14— C15 
C14— H14 
C15— H15 
C16— Nil 
C16— H16A 
C16— H16B 
C16— H16C 
C17— Nil 
C17— H17A 
C17— H17B 
C17— H17C 
N20— C25 
N20— C21 



1.634 (3) 
1.165 (4) 
1.620 (3) 

1.345 (4) 
1.347 (4) 
0.8800 
1.353 (4) 
0.9500 
1.419(4) 
0.9500 
1.336 (4) 
1.423 (4) 
1.356 (4) 
0.9500 
0.9500 
1.454 (4) 
0.9800 
0.9800 
0.9800 
1.466 (4) 
0.9800 
0.9800 
0.9800 
1.344(4) 

1.346 (4) 



C27— H27A 
C27— H27B 
C27— H27C 
N30— C31 
N30— C35 
N30— H30 
C31— C32 
C31— H31 
C32— C33 
C32— H32 
C33— N31 
C33— C34 
C34— C35 
C34— H34 
C35— H35 
C36— N31 
C36— H36A 
C36— H36B 
C36— H36C 
C37— N31 
C37— H37A 
C37— H37B 
C37— H37C 
01— H101 
01— H201 



0.9800 

0.9800 

0.9800 

1.339 (6) 

1.351 (6) 

0.8800 

1.355 (7) 

0.9500 

1.415 (5) 

0.9500 

1.330 (5) 

1.418 (5) 

1.354 (6) 

0.9500 

0.9500 

1.467 (5) 

0.9800 

0.9800 

0.9800 

1.457 (5) 

0.9800 

0.9800 

0.9800 

0.8400 

0.8401 



N4— Fel— N6 
N4— Fel— N2 
N6— Fel— N2 
N4— Fel— Nl 
N6— Fel— Nl 
N2— Fel— Nl 
N4— Fel— N3 
N6— Fel— N3 
N2— Fel— N3 
Nl— Fel— N3 
N4— Fel— N5 
N6— Fel— N5 
N2— Fel— N5 
Nl— Fel— N5 
N3— Fel— N5 
CI— Nl— Fel 
Nl— CI— SI 
C2— N2— Fel 
N2— C2— S2 
C3— N3— Fel 
N3— C3— S3 
C4— N4— Fel 
N4— C4— S4 



179.11 (11) 
88.68 (10) 
91.24(10) 
89.09 (10) 
91.80(10) 
90.15 (10) 
91.19(10) 
87.92 (10) 
91.48 (10) 
178.35 (10) 
91.08(10) 
89.02 (10) 
178.77 (10) 
88.64 (10) 
89.73 (10) 

170.0 (3) 
178.9(3) 

173.1 (2) 
178.9(3) 

168.7 (2) 
178.9 (3) 

162.8 (2) 
178.3 (3) 



N20— C21— H21 
C22— C21— H21 
C21— C22— C23 
C21— C22— H22 
C23— C22— H22 
N21— C23— C24 
N21— C23— C22 
C24— C23— C22 
C25— C24— C23 
C25— C24— H24 
C23— C24— H24 
N20— C25— C24 
N20— C25— H25 
C24— C25— H25 
N21— C26— H26A 
N21— C26— H26B 
H26A— C26— H26B 
N21— C26— H26C 
H26A— C26— H26C 
H26B— C26— H26C 
N21— C27— H27A 
N21— C27— H27B 
H27A— C27— H27B 



119.3 

119.3 

120.1 (3) 

119.9 

119.9 

121.8 (3) 

121.6(3) 

116.6(3) 

120.1 (3) 

119.9 

119.9 

121.1 (3) 

119.5 

119.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 
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XTC T7 ~ 1 

C5 — N5 — lei 


1 T/T A 

176.9 (2) 


N5 — C5 — S5 


1 T 0 /I /O \ 

178.4 (3) 


p / XT/" 1 

Co — N6 — Fel 


1 y"7 /" /T\ 

167.6 (2) 


"XT/' P / o /" 

N6 — C6 — So 


1 A /O \ 

177.9 (3) 


p -1-1 \ti a p -i r 

Cll — NIO — C15 


1 O A O i r \\ 

120.8 (2) 


pi 1 \T1 A TT1A 

Cll — N 1 0 — H 1 0 


1 1 A / 

119.6 


f ' \ C \T1 n TT1 A 

C15 — NIO — H10 


1 1 A /" 

119.6 


\T1 A P 1 1 P 1 O 

NIO — Cll — Clz 


121.4 (3) 


XT 1 A PI 1 IT 1 1 

JN 1 0 — C 1 1 — H 1 1 


1 1 A j* 


pi 1 pi 1 TT11 

Clz — Cll — Hll 


1 1 A 0 

119.3 


pi i pn pn 

C 1 1 — C 1 z — C 1 3 


120.2 (3) 


pi i pn tti i 

Cll — Clz — Hlz 


1 1 A A 

119.9 


pn p 1 o tti o 

CI 3 — Clz — Hlz 


1 1 A A 

119.9 


\T1 1 P 1 O P 1 T 

Nil — C13 — Clz 


122.5 (2) 


XT 1 1 P 1 O P 1 /I 

Nil — C13 — C14 


1 T 1 T /O \ 

121.2 (3) 


P 1 T P 1 1 P 1 /I 

C12 — CI 3 — C14 


116.3 (2) 


pi f pi A p i -) 

C15 — C14 — C13 


1 OA /I /O \ 

120.4 (3) 


P 1 C P 1 /I TT 1 /I 

C15 — C14 — H14 


1 1 A O 

119.5 


P 1 1 P 1/1 T T 1 /I 

C13 — C14 — H14 


119.8 


XT 1 A PIC P 1 /I 

NIO — C15 — C14 


1 1 A A /"} \ 

120.9 (3) 


XT 1A n f tti f 

NIO — C15 — H15 


1 1 n c 

119.5 


p 1 /t P 1 C TTI C 

C14 — C15 — H15 


1 1 A C 

119.5 


XT 1 1 P 1 /" T T 1 /" A 

Nil — C16 — H16A 


109.5 


XT1 1 /" 1 /" TT1 /. D 

Nil — C 1 6 — H 1 6B 


1 AA C 

109.5 


TTI £ * pi/; TTI /_ D 

H16A — C16 — H16B 


1 An c 

109.5 


XT 1 1 P 1 /" T T 1 /'P 

Nil — C16 — H16C 


109.5 


TTI A A p 1 /" T T 1 /"P 

H16A — Clo — H16C 


109.5 


TTIZTFJ pi/" TTiyp 

H 1 6B — C 1 6 — H 1 6C 


1 AA C 

109.5 


XT 1 1 pn TT 1 T A 

Nil — C 1 7 — H 1 7 A 


1 An c 

109.5 


XT 1 1 P 1 1 T T 1 T 

Nil — C17 — H17B 


109.5 


tti T A p 1 -7 TT1 TTI 

H17A — C17 — H17B 


1 AA C 

109.5 


XT 1 1 pn TTI TP 

Nil — C17 — H17C 


1 An c 

109.5 


TJH A P11 TT 1 If' 

HI /A — CI / — HI /C 


1 AO C 

109.5 


T T 1 TTI P IT T T 1 TP 

H 1 7B — C 1 7 — H 1 7C 


109.5 


P 1 1 X T 1 1 P 1 /" 

C13 — Nil — C16 


122.4 (2) 


C13 — JN 1 1 — CI / 


1 OA £ /"OX 

120.6 (z) 


C16— Nil— C17 


116.9(2) 


C25— N20— C21 


120.7 (3) 


C25— N20— H20 


119.6 


C21— N20— H20 


119.6 


N20— C21— C22 


121.3 (3) 



\ti i /-in ttttp 

N21 — C27 — H27C 


109.5 


TT^n a Pn TTTTP 

H27A — C27 — H27C 


109.5 


H27B — C27 — H27C 


109.5 


pi T -> i po/" 

C23 — N21 — C26 


1 O A A ZO\ 

120.9 (2) 


pto \n i ptt 

C23 — N21 — C27 


121.1 (2) 


r ' ^\ ✓ XT'""* 1 Pi ^ T 

C26 — N21 — C27 


linn / r\ \ 

inn (2) 


POI \T-1 A /-<-> — 

C31 — N30 — C35 


1 O A O / A \ 

120.3 (4) 


PO 1 XTO A TTT A 

C3 1 — N30 — H30 


1 19.9 


P O C \TT A TfT A 

C35 — N30 — H30 


119.9 


N30 — C3l — C32 


1 O 1 fl / A \ 

12 1. 8 (4) 


XTOA PO 1 T TO 1 

N30 — C31 — H31 


1 1 A 1 

119.1 


POT PI 1 TTO 1 

C32 — C3 1 — H3 1 


119.1 


p O 1 pio pt) 

C3 1 — C32 — C33 


1 T A 1 / A\ 

120.1 (4) 


POI P1A TTT1 

C31 — C32 — H32 


120.0 


/~1 O O /"""I O TTT1 

C33 — C32 — H32 


120.0 


N31 — C33 — C32 


1 -O 1 o /o \ 

12 1 .8 (3) 


xto 1 poo p o i 

N31 — C33 — C34 


1^1 A /O \ 

121.9 (3) 


P O T P 1 1 P "1 A 

C32 — C33 — C34 


116.3 (3) 


C35 — C34 — C33 


1 O /X A f A \ 

120.4 (4) 


P O C P 1/1 TT*) /I 

C35 — C34 — H34 


H9.8 


POO p O A TT) A 

C33 — C34 — H34 


1 1 A O 

119.8 


X TO A P "1 C P O /I 

N30 — C35 — C34 


121.1 (4) 


XT') A /—I "\ C TTT f 

N30 — C35 — H35 


119.4 


PO,1 POC TTTC 

C34 — C35 — H35 


119.4 


XT') 1 PO /" TT')/" A 

N3 1 — C36 — H36A 


1 AA C 

109.5 


x to 1 /~i o /" t to /"r» 

N3 1 — C36 — H36B 


109.5 


T TO y A /"l f\ s~ T TO S"T*% 

H36A — C36 — H36B 


109.5 


XTO 1 PO /" TTO yp 

N3 1 — C36 — H36C 


109.5 


T TO y A PO/" TTOPP 

H36A — C36 — H36C 


1 AA C 

109.5 


TTOyi~» O /" TTO/"/"< 

H36B — C36 — H36C 


109.5 


X TO 1 /~1 O ^ TT1T A 

N3 1 — C37 — H37A 


109.5 


XTO 1 POT TTOTT* 

N31 — C37 — H37B 


1 AA C 

109.5 


TTOTA p")T TTOTTJ 

H37A — C37 — H37B 


1 nn c 

109.5 


XTO 1 /""I O T r T ^> /"■< 

N3 1 — C37 — H37C 


109.5 


H37A— C37— H37C 


109.5 


H37B— C37— H37C 


109.5 


C33— N31— C37 


121.7 (3) 


C33— N31— C36 


121.3 (3) 


C37— N31— C36 


116.8 (3) 


H101— 01— H201 


105.9 
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